Individual recognition in gregarious species is fundamental in order to avoid misdirected parental investment. In ungulates, two very different parental care strategies have been identified: 'hider' offspring usually lie concealed in vegetation whereas offspring of 'follower' species remain with their mothers while they forage. These two strategies have been suggested to impact on mothereoffspring vocal recognition, with unidirectional recognition of the mother by offspring occurring in hiders and bidirectional recognition in followers. In domestic cattle, Bos taurus, a facultative hider species, vocal communication and recognition have not been studied in detail under free-ranging conditions, where cows and calves can graze freely and where hiding behaviour can occur. We hypothesized that, as a hider species, cattle under these circumstances would display unidirectional vocal recognition. To test this hypothesis, we conducted playback experiments using mothereoffspring contact calls. We found that cows were more likely to respond, by moving their ears and/or looking, turning or walking towards the loudspeaker, to calls of their own calves than to calls from other calves. Similarly, calves responded more rapidly, and were more likely to move their ears and/or look, turn or walk towards the loudspeaker, and to call back and/or meet their mothers, in response to calls from their own mothers than to calls from other females. Contrary to our predictions, our results suggest that mothereoffspring vocal individual recognition is bidirectional in cattle. Additionally, mothers of younger calves tended to respond more strongly to playbacks than mothers of older calves. Therefore, mother responses to calf vocalizations are at least partially influenced by calf age.
Recognition plays an important role in the social lives of many mammals, allowing them to identify the species, sex, individuality and social status of other individuals (Tibbetts & Dale, 2007) . It is crucial, in particular, for the survival of dependent offspring. Mothers that live and breed in large, high-density colonies, where the risk of misdirected parental care is high, need selective strategies in order to restrict care exclusively to their own offspring and hence maximize their developmental rate and chances of survival (Nowak, Porter, L evy, Orgeur, & Schaal, 2000; Trivers, 1972) . Sophisticated recognition strategies are seen in many social mammals where, for example, mother and offspring are able to use a refined parenteoffspring vocal recognition process to find each other even after long periods of time out of sight (e.g. fallow deer, Dama dama: In gregarious species, the recognition process among familiar and unfamiliar conspecifics, and in particular between mother and offspring, involves vision (Alexander, 1977; Coulon, Deputte, Heyman, & Baudoin, 2009; Coulon, Deputte, Heyman, Richard, & Delatouch, 2007) , olfaction (Alexander, 1977 (Alexander, , 1978 and audition (Alexander & Shilito, 1977) . While vision is only useful in open habitats, and olfactory cues only permit identification at short range (<1 m; Alexander & Shilito, 1977; Lickliter & Heron, 1984; Lingle, Rendall, & Pellis, 2007) , 2006) . Therefore, vocal communication appears to be a key factor for long-distance mothereoffspring recognition in gregarious species.
